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Identifications and characteristics of organic ultraviolet filters in indoor air LU Hong, WANG
Ze, CUI Hanbo, JIN Yihui, YANG Fan, FENG Lili, HU Xiaofang, SHEN Zheming, YUAN Tao
(School of Environmental Science and Engineering/State Environmental Protection Key
Laboratory of Environmental Health Impact Assessment of Emerging Contaminants, Shanghai
Jiao Tong University, Shanghai 200240, China)

Abstract:

[Background] Organic ultraviolet (UV) filters are widely used in personal care products. So far,
relevant studies on organic UV filters in indoor dust have been reported.

[Objective] This study aims to establish a thermal desorption combined with gas
chromatography-mass spectrometry (TD-GCMS) method to identify organic UV filters in indoor
air collected from different indoor environments, so as to reveal the pollution levels and
characteristics of organic UV filters in indoor environment.

[Methods] Based on the standard indoor air sampling protocol, a total of 60 samples were
collected from eight different kinds of indoor environments (male and female dormitory rooms,
offices, labs, barber shops, printing shops, hotels, and private cars) on and nearby Minhang
Campus of Shanghai Jiao Tong University from August to November, 2020. The concentrations of
six common organic UV filters, including homosalate (HMS), 2-ethylhexyl salicylate (EHS), 3-(4-
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methylbenzylidene)-camphor (4-MBC), isoamyl 4-methoxycinnamate (IMC), octocrylene (OC), and octyl 4-methoxycinnamate (EHMC), in
the air of different indoor environments were detected by TD-GCMS. Furthermore, the correlations of individual organic UV filters in
different indoor environments were analysed.

Under optimized detection conditions, the correlation coefficients of the quantitative standard curves of selected six organic
UV filters were all at or above 0.997. The relative standard deviations of 1 mg-L samples ranged from 1.74% to 7.11%, and the
recoveries ranged from 67.17% to 106.5%. The relative standard deviations of 10 mg-L> samples ranged from 3.59% to 8.76%, and the
recoveries ranged from 78.80% to 126.60%. The detection rates of the other five organic UV filters except IMC were all at or more than
92% in eight different kinds of indoor air. The median concentration of total organic UV filters was 75.17 ng-m~>, and EHS presented the
highest median concentration of 28.55 ng-m™. Regarding different indoor environments, the highest concentration of total organic UV
filters was found in the female dormitory samples, 154.98 ng:m™. The respective pair-analysis among HMS, EHMC, OC, and EHS of all

indoor air samples reached a significant level of correlation (r=0.40-0.61, P < 0.01).

The TD-GCMS method is satisfactory for the determination of organic UV filters in indoor air. EHS, EHMC, HMS, OC, and 4-
MBC are identified in selected eight indoor environments, and they may have similar sources of pollution.

thermal desorption combined with gas chromatography-mass spectrometry; indoor; air; organic ultraviolet filter
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Figure 1 SIM spectrum of organic UV filters
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Table 1 Standard curve equation and related parameters of
organic UV filters
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75 B 751 /min
y=9.33x10"x

EHS 12.77 138 +5.97%10° 0.997 0.05~10.00
y=7.82x10"'x +

HMS 14.32 138 1510 0.997 0.05~10.00
y=9.61x10"x +

IMC 17.39 178 5 89x10° 0.998 0.50~10.00
y=4.23x10"'x +

4-MBC 17.86 254 S 0.998 0.10~10.00
y =4.78x107x +

EHMC 23.86 178 D 0.998 0.10~10.00
y=2.40x10"'x +

oc 29.79 360 0.998 0.10~10.00

1.84x107°

23 EEMTRLER

BEEMRWERRKEA, 1.0mg L HFRIASHE
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Table 2 Standard recovery and precision for the method
N FTHRRERE/(mgL™) _
BHESMBAREFT JRARREIRE/(mgL™) SR RE/% B /%
1 2 3 4 5 6 5
EHS 1 1.04 0.97 1.01 0.94 0.91 0.93 0.97 5.18 96.67
10 11.27 10.65 9.24 11.12 9.45 11.23 10.49 8.76 100.49
HMS 1 0.86 0.88 0.91 0.87 0.79 0.91 0.87 5.09 87.00
10 9.89 9.64 8.34 9.93 9.24 10.56 9.60 7.84 96.00
IMC 1 0.82 0.79 0.85 0.90 0.86 0.84 0.84 4.42 84.33
10 8.84 8.96 8.91 9.21 7.96 9.54 8.90 5.94 89.00
4-MBC 1 1.08 1.04 1.17 1.09 0.97 0.98 1.06 7.11 105.50
10 12.23 13.32 11.66 12.74 11.87 14.13 12.66 7.42 126.60
EHMC 1 1.17 1.06 1.02 1.04 1.09 1.01 1.07 5.53 106.50
10 10.98 10.23 12.12 12.46 10.67 12.01 11.41 7.93 114.10
ocC 1 0.66 0.67 0.66 0.68 0.67 0.69 0.67 1.74 67.17
10 7.46 7.87 8.04 7.96 8.27 7.68 7.88 3.59 78.80
2.4 ERBHERIMAFETS RN 180

IR FIEERNENEING BT A, BRT IMC Rt
HLSh, ERENEZIIFBFIEEATSHFEERFIHE
FREENKH, RERESTHEEZR. 26
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FRARERERS, N 28.55 ngm> WK 3,
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Table 3 Detection rates and concentrations of organic UV filters

in indoor air
BREIRE/(ng'm™)
BVRINGIER  AHER/%

HE  Min Pys Pso Py Max
EHS 100  40.68 515 17.02 28.55 54.32 166.81
HMS 100 1648 9.07 12.56 14.85 209 28.57
IMC 0 ND ND ND ND ND ND
4-MBC 92 336 ND 237 293 444 538
EHMC 100 2675 17.37 19.06 26.26 32.59 78.57
oc 100 367 193 311 389 426 501
SENEIMABEF 100 9236 23.18 47.38 7517 112.7 201.43

[ 3 IND: ki,

FREZEWNIFEE S ESBHEING T FI9%K
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Figure 2 Average concentrations of total organic UV filters in
different indoor environments
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Table 4 Correlations among the levels of individual organic UV
filters in indoor air

BHLERSMARF HMS 4-MBC EHMC oc
EHS 0.605" 0.154 0.505" 0.400"
HMS 1 0.067 0.465" 0.415"
4-MBC - 1 -0.167 0.456"
EHMC — - 1 0.074

[ 3£ 1**: P<0.010
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